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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a signal amplifier 
circuit with which a normal output signal can be 
provided by detecting the drop of a sine wave signal 
input level through a voltage comparator circuit and 
controlling an output circuit through a control circuit 
when that level is made lower than a DC level at a 
signal output terminal and lowered to near a ground 
voltage. 

SOLUTION: This amplifier circuit has a bipolar type 
differential amplifier input means 10 and a push-pull 
output circuit 22, for which driving is controlled by 
this differential amplifier input means, and is provided 
with a bipolar type output step 20 to form a voltage 
follower circuit. Besides, this amplifier circuit is 
composed of a voltage comparator circuit 31 for 
comparing a voltage at a noninverted input terminal (a) 
of the differential amplifier input step with a voltage 
at a non-inverted output terminal (c) and a control 
circuit 32 for controlling the operation of an output 
circuit 20 corresponding to the output of that circuit 
31. When the sine wave signal level is lowered, the 
voltage comparator circuit 32 detects the state of the 
voltage at the non-inverted input terminal (a) below the 
voltage at the non-inverted output terminal (c) and the 



control circuit 32 is operated, controls the push-pull 
output circuit 22 and perform normal operations so as 
not to provide a cut-off state. 

COPYRIGHT: (C)1997,JPO 



jOgttNMMDM 



A* 



! It 



•31 JdftBK 



3> 



T 

"Y 

32ff*e 



# 



09) B*mmfff (jp> 



& m * ^ n <A) 



#W^9- 260969 



(51) IntCL 




F I 




H 0 3 F 3/30 




HO 3 F 


3/30 


H 0 3 G 3/30 




H 0 3 G 


3/30 C 








Tfcifyc H3«HOS4 OL (a£ 6 H) 


(21)ffl«S^ 




(7DWSA 


000221029 










(22)fflHB 


^8^(1996) 3 ^22B 




SDit«*§E«T«3TB 3#9^ 






(71)tnKA 


000003078 
















#5SfiIIJR^IWrff^K?i/IlwJ72#flfi 






(72)&?H# 


OjT «— 








Jla§CSB£K3f«3TB3#9^ «2x 














(74)fSSA 




(54) KWffl**] 









(57) 

®&3 2£Zate?Z> 0 



20 BAIiEl* 




32 nmmm 




1 

im*m 2 ] it*!! i ettottJMraisiBfc&L vc« 

(o-c-x/nv t x £«wr * c <t t -r 

ORHKnU** • x5^*F B W&«£;ftfch^>i;x* 

>v>X£<t* C<DI£ 1 (DP N P h=?>¥*$ <tX5 
^±^lgfi $*lt 2 (0 P N P h^> 

>>X$»«t. -(D^SbifPS^ h^>^X$KDx5-/**il 
<fc ^35 y — K <t <DM tz&m $ ttfcm 1 <D3£«3S35 

£©}WgA*>fa;(Dfg 1 (0 P N P h7>v^tf)3 U^7^ 

*U ^(D^tti^dS^K^Sfili'mA^eOJS^A^dg 
t'$,i^2(DPN P h^>^X*0)^-XfC*§igmi££ 
*tfc^-/^zL^ut±i^ilEl^<!:A^t,^y. ±E^^y^^ 

^^umi^^ttfcm3£?tJ±Jffla)NPN h^VvX^fcJ; 

fflCDN PN h7>vX^fc^PNP h^>vx*0>i£ 

S§f*. BJlE^Stlii^A^SCDaj^ffi-^A^-Xf-A^ 
U x57^iTO^f:NPNh7>vX^«i:, m35 

^^^^tLfcm2 0)^ma£aa. /W7xk4*)i<d 

Kfg^^ttfcNPN h7>vx^fcj: 

i;pNPh7>vx^i^b^y, iEm2(D^m5£35 
^*6<Bnsaai^ffl<DN pn h^-ux*^— xfzjggg 




^§§^9- 2 6 O 9 6 9 



[0001] 

SftitiPiA^^^>5f§^li«miHJ^^§|-r>S^(DT*. ffl 
10 [0002] 

^®]iaiPsA*S<t £ 4,fc«ff -J* Q7@g^Mt 
-<7tv 0 -^^CD£ii*lElKS:2 0<t^t»^>5>o 
[ o o o 3 ] ±&&mmxiyWL i o li. <S-^A^flg I 

Ntzs<--*tf&&ztitzMmxt>m<Dm i <dp np 

>yX5>QU, CCD^I (DPNP h7>yX^(!:xS 
-y^P3±^il1f«^ttr^»i5t^^^-m2(7>PN P h 
20 7>yX$Q2^ C(D^»h7>y^^(DiS 

^^^aisfii^^masmff (vco ✓ - k^^mkim* 

^ttfcfgl CDES3S2S I 1 BiJSSSS)ig*§3* h^>v> 
X*<Df|?i5<hLTtgtfemE (GND) / — K<t (DfislfCfS 
tt?^Lfc77U> h57- @K^Mt^N PN h^>v> 
Q 3. Q4<fca>£,$:* 0 CCt\ I1(DPNPh7 
>V>X^Q 1 CD^—Xte#£|£A;b*Sa. I20PNP 
H 7 >vX^ Q 2 (D^-XliSEA^Ja b , IS 1 (DP N 

P h^>v?X$Q 1 <Dzi u^^tt^sisai^ifiSc-efe 

30 COO 0 4] HiJg£iiJ;*)@*§&2 0(±. iiiie5£S&iaflsA2i 
©i 0(D^S^a*dgcCD€^A^-r^>xs 

*a*§is]8&2 i <t. ctDxs^^tfifeiS'misiKcDai*^ 

St)liipSA^©(DS^A*3S bX'fc^2(DPNPh7> 

x £ q 2 <D^<- x fc*SiSmS 5? ^ -y •> ^;uai ^ 
isl^2 2 £frt>UZ> 0 
[0 0 0 5] ±t£.Z?visD.Z?}l*Xt>E&2 2(i. m3S^ 

(m3£ti:£Uffl) (DNPN h^>i>X^Q8^>J:^a3^ 

40 m (msfrft&ffi) <dpnp h^>vx^Q9*Nib^y. 

JlENPN h7>yX^Q8j3J:r;PNP K^>v^X^ 

q 9 <Dw.#mm* t<m^m xmo ut^^ 0 

[o 0 0 6] nOExs-/^}$ifeiiiPi[llK2 i 

inCS®li^A^®CDIfJ5eaS^fiBc<D£li^-^A<-<- 
xrcA^L. iS'^i<l?lfe?tlf:NPNh7>yX^ 
Q7i, m3Sy'~KtJiSSNPN F7>yX^Q7(03 

u<?5 £om\izm&uzmmz*itzfg2<ojznz5.& i 2. 

Kffgl^HfcNPN h7>y^^Q5^i;PNP h ^ 




3 



[0 0 0 7] ^LT. .h£g2 0)£«ijHS I 2tV-<(* 
— Kf£8& Ztltz NPNh^>vX$Q5£ (DH9IJ$figl£ 
6<H"lS2ai^lffiON P N h^>v>X2 Q 8(D^<-AfC^^ 
£*U nnSB^*-KfgSS£*LfcPNP h7>v^^Q 
6iX5-^H%?*lf;N P N h7>v^^Q 7 <h<7)iE 

[0008] ±8H^fi£(DfS-^ii^IHI%fcfctNrtt. 

<DfH<&MEEM (*«|A*OT) S«»*SLTffl^iB* 
.«|OUTA^as*-r*A<. K7tP7S»SMLt 

[0 0 0 9] CCD*t£\ lEKiftOTA* U^JL*<«tti 
*jLttlMM»*) let*, g»il|S>th7>v^^Q 

tOOl O] f Lt, mte&m^XJD U^U^fS-^tiS^ 
OP N P h7>vA^Q1 <D=l U^^m326^2CDPN 

p h^>v?x^Q2(Dzi L/^^ia<fcy^$<fty, 

15^ &*6 h =? >vX^ Q 7 (D^-X1»»LT 
£ Q8^-Xltfc<t:i;PN P h^>S?X$Q 9(D^ 

— xmfaa^Jt-eft-t^L. ai^(DNPNh7>yx 

£ Q 8 (Dm3fr&tJ8*0 U £U2>ffl<D P N P h =p >vX^ Q 
9<D*35j6«^U «#as*«aoUT<D«tt*<Jb»r 

[0011] dttrc^LT. jEB[M*a* u^;uaqg 

t*. ^1 (DPNP h7>^Q 1<0=l U^^fSM 
2(DPNP h7>V^Q2(03 

<fcy, 1 5 flft h 7 >v x ^ Q 7 (O^-xf^ 
*iJtllLT^(D=J U^^mSS^iDL. tll*ffl(DNPNh 
^Vy^QStD^-Xt^yPN P h^>^X£ 
Q9<D^— X^&A^;ft^ft,<gTU tiiTDfflCD N P N h 
7>vX^Q8(Dt3Jit«'>L, &tim<DP N P 
v^X^Q9(0«3gA<lg*DL. fg^tilMOU TOld^ 

[OOI 2] ^6t\ IE§£^^A*^^^5 

(a) iziK-r&otz'mms — Kcomffvcc^mifemffiG 

B#fc(*liff^®)^^^tL^6<. AajEfsA^^lMSfctt 
HTtt&t&j^&MrcfciJBS (b) tZ7jk*£oiz 

[OO 1 3] g)*>. ES2&^CDT®¥2£^T*I*, A 
^U^^U^T-T^^. ^1fl)PNPh7>V^Q1 
(Dn U^SmSWigfrlL, xS-y^tfifeh7>vX^Q 
7<D'<— XftsSA^frJL, IKDPNP h7>vX$Q 
1 'V^fgife h^>^XS Q 7<7>'<— 




^$B^1^9-2 6 0 96 9 



X^Q7(D^<— xm&.fcy tiST-T^xb. f KDPNP 

h^>^x^Qi^ffla^^/cAy. e^A^u^ 

;u*«VBE07+vCE01-VEBQ1J2lT ( VBEQ7(*xs ?4fft 
tfe h7>vX^Q70^-X ■ is •^PbIIE, VCEQ1 
1 (DP N P h7>v^^Q 1(D3^^-I5*;^ 
Pb^E. VEBQH*& 1(73PNPh7>yA^Q1(DXi 
V* ■ K— Xf B imK) /C^^xt. IKDPNP H^>v> 
10 X^Q l tf)'*— xm3fr6<fe-^A2)fig I NfzafcfUiJU i 

Co O 1 4] -fZt. y£f$ife h^>v?x^Q 7 A< 

^-H*T'm2co^m^as i 2(7)S«35^?i^^A,r*i>fc 

fffiftftTO^M. JiJ*ffl©PNPh7>vX^Q9^ 

<y h*:?#Silcfc* 0 J&2tf>5t®3£35 I 2(* 

fti^tiy ^35^35^- ^<t-r^(or^ ai*fflONP 

N h 7 > VX^ Q 8 < oT&M 

ffcttsBfc&y. «^iii*SSOUT<DB{i^m35mBEVCC 

ttifi^r-ji^-r^cfc^^^y. ai^^^f^fc^Li^ 
fierce y, jEttmw*&i*t>*ift<ttz. 

[0015] 

[oo i e] *^^tt-baaa>rnis^^^^-r^<<^$tt 
30 fctox^ m-^A^u^^massff^^jfemffiitcDPBi 

i&fcfcivct. mxSuR^ffloai* h^>^x^A<77^ h 

[O O 1 7] 

f*. ^A^A^S^A^fiffi^A^-r^/NV^-^ScO 

^Sjit^AJifa:^ ^(D^sa^A7DS:a)^seai^ag 

40 ^fc/\V7K-^<Das*i[o]&fg^ -tt£^®)ig*sA2if5! 
(DIESIS A 2>*£(DmE titE.&&*}$m(Dm&£ Zitm? 

[OOI 8] 

50 (c^l>T^ifemEtti&^r'{£T^->6^:. 




5 



is n. ZfjlslZ J? @&§(D Hi 7J m h ? > is X $ (D xmss £ 

[oo i 9] fitots 

[0020] kit. &M&&mLT*§£momm<Di&m 

[002 1] C<D«#«J«S@K<*. /^jK^^MM 
ig«PIA7Jlg1 Ot, Z<Dft»*#SA*®lr 4 fcyffilfittfflJ 

ao>ai*Eitt«2 ^E£tt*MAftf&0>*££A 
aaa a <z>mE<t lEHicai^ss c coma <t £it&-r*®E 

[0022] -tK^KlitfllATJia 1 O (i. (g^A^Si I 
NfC<— ^««$*Lfc«*#a A AfflOKSl (DP NP 
>i?XS Q 1 1 WPNP h7>v^^ii5 

V*H±*«*a»«J*ltM»*ftt*20 P N P h 

v*fta»«jS£«S«E (VCC) KtOIBfcUMi 

$^fcmi0^®3£3S lit. «HEM«!«sit h^>e? 
x*<D£?*£ iri%l£ (gnd) y— K&omictft 

U>h5 7-@K^Mti NPNh7>V 
^Q3, Q4i:A^^I>o CCt% ^1(DPNPh7 
>^X*Q 1 (D^-~X[*#£J53£A77aia. f2(DPNP 
h 7 > Q 2 ©^-XttggAijSs b , f 1(DPN 

[0023] Bi|ffitiJ*lsI^S:2 of*. liiFtS^i&itiPIA* 
Si 0(D3fJEIEttJ*«llca>«3b«A*-r*x5v^1Sift 

fciy^v^i^UM&Stu ^(DfS^tl3*SffiA<HiJta^ 
ttm«A*R<DK^rt«*b-e&**2<DPNP h^> 
y^Q2^-X IcMCKMlMI * *tfc ~3-jis^ 
;UitS*>@i&2 2 £d*£ft&. ?fc@Km«IC<fc 
y. ^S6i@$IA^Si 0^aj*@KS20i:tt. 

[OO 2 4] J:E:^->J.:^UttlABtt2 2tt. ^35^ 
ffi («3S?tSiSffl) ©NPNh7>vX^Q8^u:ai^ 

ffi cmaijR^ffl) ©PNPh7>v^Q9^b<?y, 

JigSNPN h7>v^Q8fc<J:U:PN P h^>-;?X$ 
Q 9 (0l:^l$€l#.^(S^a3*SffiO UTt46. 



(4) <$^9-260969 

6 

[0 0 2 5] itrEX5«y^^%iaifgEIK2 1 I*. 

HniBsa&iSiiaA*s<Ditse£H c <oas ae*^— 

XIzATJL. XS^StfgifeStLfcNPN h7>V^^ 
Q7t KfciENPN h7>^Q7©3 

U^^i©WfCltWlC»«$*Lfc*2 0!)3e«3Ka5 I 2. 

PN h7>vX^Q5fc ( );tfPNP h7>vX^Q6i 

[0026] fLt, ±8Bm2(D^m3235 I 2£*V:j- 

tmmtH^mONPN h^V^X* Q8(D^-AM 
S*L. »B^*- K^«$*lfcPNP h^>^X^Q 
6 t!5 'V^^^ntNPN h7>/X^Q7 <t(Dl£ 
9J&ttJ&tfHQ£ttftffi0) PNPh7 >V>X* Q 9 (D^— 

Co o 2 7] MHBEJtttBBs i 14. tffl£«bJtt4BA 

77© 1 O (D^SK a fl)tE ^ ^S^ili *® c 0? 
ffjb^iSLT^-Xf-ArtU tnt'tKDulsVZ&m 
Jft«ffi«w»«$*Lfcfl53<DPNP h7>V^Q 1 2fc 
20 J:^4(DPNP h7>y^Q1 3£. JlE!&3<DP 
NP h7>y^Q1 2ty-'J>h>tt«$*lf:«5 
(DPNP h^>vX^Q1 Ot. BiJfiBt&4(DPN P h =7 
>i?X$ Q 1 3 t y-'J > h>««$tl, u\*9*tm 
*fe«Efc«tt$tt. BtFEm5C0PNP h7>y^Q1 
O <t 1 5 *^^±i^lfttt$*ltg|||Jt$ fttf 6 0 
pnp h7>y^^ Q lit. h7>VX^ 
q 1 o. q i i (0X5 y^JtiMMM^WRS — K<tco 

W^»«*^fc«3<D«Slffll 3i, Bflg2S£5(Z>PN 
P h^>v>X*Q 1 0(D3 t|S*ft«Ei:<Draf^ 
30 ^^^fcgta^R 1 <ti>^^^>o 

[0 0 2 8] Btl8S^iHl»3 2l4. HilEmKitlSlHlKS 
O (Dit&Eii 73 IZ <fc y BiJEiiJ rtHJS&fS: 2 O (O ? V is a. 
tti77l5lB2 2 (7)itJ7jffi h 7 >ixX^ Q 9 (D^<— 
X£fcjmnf **,a>-C*&*o *«-et*. ±EW^JlEl^3 2 
tt. mffit^[sI^2 00it^tt57jA^-XfC^.^P»tt. 

■ XS'^WjiS^tNPN h^>^X 
£ Q 1 42^£>&£ 0 
[O O 2 9] ±E«lB<DOT«S0Bf::*3l*-a** » 
40 A73fiffi I NCDATJfg^ («AKJE5Sifte^) A<A7J^J5 
$EA7jSffialcA73L. I^SIiA73fiffia <tS^A733ffib <!: 
(DF B 1(D^®fff^§- (^SfiATJiS^) ^$MLT<§^-tii7j 

[oo3o3 ^om^. iE32afee-^A7j u^;uA^^as 

733SOU T(Dm3^U'<^^^^Ll^B$ (^®]A77^^A 
*L^t^«#^) fC(4. ^l&m^^ h^>^X^ Q 

i. Q2a)m35i^)<^L^^17tS'e 2 F®Lrt^^o 

[0 0 3 1] fit, jE&&m^ A 73 U^;UA^-^ ttS7J 

50 siouT^iisSux^cfc y^i>Ji^^^rBi-e(*. mi 




7 



0PNP h^>^X5*Q 1 CD=i U^£H3SA^2CDP N 

p h7>v^Q203 u^^msScfc y =m*$ <#y. 

15 *y h ^ >"^X^ Q 7 (D^-Xf^^tt 

5i Q SCD^— xmiifccfctf P N P h7>vX^ 09(0^ 
$tQ8(D®3£a<ig*nU tH*fflOPNPh7>vX$Q 

[0 0 3 2] ctucfctLT. jE&fte-^A* U"^U/>*<3 

tt. ^1(DPNPh7>yX^Q1(D3U^^t^ 

2<dp n p h7>vx^Q203 u<7^m3£ct y 
*s*olt^-<d=i u^msfr&^aou aj^ffltDNPNh 

Q9^- XS^A^n^ttiSTL. lil*ffl(DNPNh 
7>i?X*Q80ttStfi<X4>U £i5*>JB(DPNP h^> 
v>x*Q9(Dm3£OTi*0U iS^t±i^fieBOUT<om(4^ 

[0033] ZOim-S. lE^^fg-^A^A^ {Hx.(£B3 

ND£CDPe1<D±fc>mTrIHt-r*B$-et. ferFfcS&^J; 

y a 3 (b) iz^xoi^iE'ftum^&jj 

[O O 3 4] ED*,. jE3Saem^<0T®l^ift^^fct> 
T. A^U^JUtfteT-f *<t. f 10PNPh7>yX 

X^Q 7(0^— xm35A^*DL. JttelfncDPNP 
>yX^ Q 7 (D^-Xlii^: I 5 7 «J h 7>vX^ 

Q 7 o^-^n&t A<mi&^^o 

[o o 3 5] z(or B i. ®BEitK[HiK3 i it&mmmxii 

S1 O<D^SeA*SffiaC0mEE (mi (DPNP h^>i^ 

ife h ^ > Z/XS Q 7 (D^-Xfti) <t£tfcS£L. I^Sg 

h7>vX^Q12, Q10i^7, h ^ >^X2 Q 1 
3, Q1 Mfi*>lzUV* tS^R10)tEKTA^ 

[O036] CtLf-cfcy. 5HMsJ8§3 2 0NPN h^> 

[5J%2 2<D£±l^fflCDPN P h^>i>X* Q QtD^— X/\ 

2 i^ia^ia y sift^fE £ fr ? „ 

[0 0 3 7] lEg^^A^U^uAqSTU 
IKDPNP h^>v>X*Q 1 (D^<— X^tea^S «y£ 
ff*fe h^>^X^Q 70)*— Xffi (O. 7Vgg) J: 

ytiSTLt^i (7)pnp h7>vx^o i a^fasbtt 




^^^9-2 6 0 9 6 9 



CEOI-VEBQmT (VBEQ7(*xs b^>v>x^ 
Q7C0-<-x • x=5*y*Pe1®£. VCEQH*mi CDPN P 
h^>i?X$Q 1 COn ls<79 ■ IS 'y^raimff> VEBQ1 
ttlKDPNP h7>vX^Q1©xH«v^ • XPiD 
SE) JilTfc^^mlfc. mEit^IH^3 i A^S<gA* 
fig a <Dmff<3E&$H£iJ*>SI c (0«E-Cfe>5> d <t £&*n 
L, h7>v^^Q12, Q10i<tX h^>v?X£ 
Q 1 3 N Q 1 1 tf^lc^y. gtt^R 1 COSffiSTF 
i)<fg£L. A< "H" U^Ufcfc^o 

10 [O 0 3 8] CttfC^fe y. mW®V&3 2CDNPN h^> 
v?X$Q 1 4(*7r>1*iilc#y. ^-y-xzL^Utti^lElK 
2 2(D£iJ2»ffl(DPNP h7>vX^Q9^-Xl^ 
<fcl*S&2tf)5£m3£a5 I 2^bm^L^U, 1&2CD 
^m3£3S I 2^t>(Dm»^^'>3.^ai^[HlK2 2<7) 
N PN h7 > ^x* Q BO)*— xfc3E*ti*££: 
l^?f::fcl»f £o O^y. £B2>ffiCDPNP h^>v>X 

BT^tC^y. ffl^]ffl(DNPN h7>vX^Q8(i, 

20 [0039] «EoT. e-^£ti*j3£OUT(D®EE(*. 1$% 
mttVSS* y 4>fcli3PII]8§3 2(D h^>v?X*Q 1 4(7)3 
• 15 *y*Rg®ffVCEG14 <t til:fcfflcD P N P h ^ 
>yX^Q9(Z)X57^ ■ ^— XPbIIE VEBQ9£ (DfQ*£ 

^rc-e-^tii^affio u T<om^t<mmns.va:ns&^x± 
m--?z>^tizu<. mtiis^&mzmi.^m&m±?z> 

[0 0 4 0] maitl^{sIK3 1 COA^S h^>v 

u >h>m«£*tTi^*<D-e\ sskdpnp 

30 h7>vX$Q1 3&<fflfQS]^l^^A^^-eiE^^ 
PNP h7>vX^Ql cfcy$fcfcffiftS)^fHmicA^c 

£te#iMDT% mffit5S(Hi^3 i <oaj^(*«i^Ji5iK3 2 

CD h7>v^Q 1 Alzm^(D*— ^t^-<T^^-XX 
[004 1] ^fc. ^3fcfiW(D^^IC«-^£tJ^figOUT(D 

m^mjsmff vcctti&*-e±^-r >6 - <t ^R^ih-r 

>mS|-r^ < *:^^»l<DPNP h^>^X^^ifi*QLfrm 
40 ^fCte. f 1CDPNP h7>v^^ Q 1 CD^— XA2D& 
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